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Title of Invention 



An apparatus for Diagnosing Pulp 



Claim 



An apparatus for diagnosing dental pulp comprising: 

an electrode contacting on a surface of enamel of tooth 

and being held by a patient; 

an electric circuit to apply voltage between both said 

electrodes; 

a voltage detector measuring a voltage between said 
both electrodes of said electric circuit; and 

a current detector measuring electrical current 
flowing between both of said electrodes; wherein said 
apparatus indicates that said electric current flows 
normally through said dental pulp when a detection value 
of said current detector changes depending on change of 
said applied voltage. 

Detailed description of the invention 

The present invention relates to an apparatus for 
diagnosing dental pulp. It is well known that diagnosing 
live or death of pulp from pain caused by applying current 
to dental nerve of pulp or presence and extent of sense 
of nerve stimulation. However, electric current is 
conventionally caused to flow to dental pulp by applying 
voltage between both electrodes, in which one electrode 
is placed on a surface of enamel of tooth and the other 
is held by a patient. That is to say, as shown in Figure 
1, a numeral 1 shows a tooth, a numeral 2 shows enamel, 
a numeral 3 shows dentin, a numeral 4 shows dental pulp, 
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a numeral 5 shows cementum , a numeral 6 shows gingival 
and a numeral 7 shows bulk resistance. And as mentioned 
before, the electrode 8 is placed on the surface of the 
enamel 2 the other side of the electrode 10 is hold by a 
patient' hand 9 and voltage generated from electric circuit 
11 is applied between both electrode 8 and 10. The 
diagnosis of dental pulp whether or not the dental pulp 
is live or death from pain generated from electrical current 
flowing through the dental pulp 4 based on the voltage 
application. For example, healthy dental pulp generates 
pain when a low voltage applied; however, festering dental 
pulp does not cause pain when a high voltage is applied 
depending on the degree of proceeding of the fester. Thus, 
the degree of live or death of dental pulp could be known 
from the voltage value when the pain is caused. 

However, diagnosing by the above-described method 
practically causes various problems even though it may not 
be problem to the diagnosis principle. For example, when 
large amounts of saliva stick to the surface of the enamel 
2, or when the electrode 8 is placed on a metal part of 
a dental crown, the surface resistance of the enamel becomes 
very small compared to the total resistance of both enamel 
and dentin. Therefore, the electrical current flow mainly 
through the surface of dentin other than inside of the 
dental pulp 4 so that sufficient current to stimulate the 
dental pulp may not be provided into the nerve in the dental 
pulp. In this case, the patient does not response to the 
pain even though voltage goes higher and higher thereby 
resulting in providing misdiagnosis. There is also 
another case leading misdiagnosis, when the electrode 8 
is contacted with less contact pressure to the enamel 2, 
or the electrode 10 is held with small power, contact 

-2- 



resistances become large and the pain could not be caused 
unless high voltage is applied so that these factors may 
cause misdiagnosis. 

The present invention is proposed in the purpose of 
exclusion of factors for misdiagnosis and the present 
invention uses the electric current generated in the 
diagnosis to make diagnosis from the value of electrical 
current . 

Fig. 2 shows the electrical circuit 11 according to 
the present invention, and a numeral 12 is a transistor; 
a numeral 13 is a di rect -cur rent power source; numerals 
14, 15 are condensers; numerals 16-18 are resistances, a 
numeral 19 is a rectifier; numerals 20, 21 are variable 
resistances; a numeral 22 is a switch which works together 
with the variable resistance 21; a numeral 23 is a 
transformer; a numeral 24 is a current detector 24; and 
a numeral 25 is a voltage detector. As known from the 
construction of the figure, the first input circuit of 
transformer 23 is construed as the Hartley oscillator 
circuit which is started the oscillation by turning on the 
switch 22. The oscillation output power is amplified by 
transistor 12 and the oscillation condition is maintained 
as the condition which is determined by inductance of the 
transformer 23, the condensers 14 and 15, the resistances 
16 and 17, and further the variable resistance 20 for 
adjusting oscillation frequency. The oscillation output 
voltage is increased by the voltage indicator 25 and then 
divided by the variable resistance 21. The rectifier 19 
removes negative voltage parts of the oscillation output 
and the voltage of square wave shapes which appears on the 
resistance 18 is applied to electrodes 8 and 10 through 
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the current detector 24. This voltage makes it possible 
to cause the electrical current to flow in the dentin. 

As described above, when the electric current does 
not flow through the dental pulp, due to the large amounts 
of saliva sticking to the surface of dentine or the 
electrode 8 contacting on the metal of crown, the indicator 
value of the current detector 24 becomes abnormally high 
without generating pain as the applied voltage is increased, 
thereby revealed something unusual condition in the 
measurement. Also, insufficient supply of the electrical 
current to pulp caused by lack of the contact with each 
electrode keeps the indicator value abnormally low. This 
also indicates that there is something unusual condition 
in the measurement. When the electric current flows 
through the dental pulp, the indicator value of the current 
detector 24 becomes high along with increment of the voltage. 
Therefore, by observing the indicator value of the voltage 
detector 25 and the current detector 24, it is possible 
to decide whether or not electrical current is running in 
pulp normally . 

As mentioned above, the present invention makes it 
possible to find easily the existence of fa'ctors that lead 
misdiagnosis in the diagnosis of the dental pulp by 
confirming the indicator value of the current detector 
while providing the advantage in that the diagnosis of live 
or death of the dental pulp conducted precisely. 

Brief Description of Figures 



Fig. 1 shows a condition for diagnosing the dental pulp. 
Fig. 2 is a circuit diagram showing an example of the present 
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8,10 ... electrodes, 1 1... elect ric circuit, 24. ..current 
detector, 25. ..voltage detector 
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